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Objectives: To examine health care access disparities with regard to health status and presence of functional
limitations, a common measure of disability and multimorbidity, after controlling for individual’s race/ethnicity,
insurance status and income in the U.S. using the latest survey data.
Methods: Using data from the 2009 Family Core component of the National Health Interview Survey (NHIS), we
examined six measures of access to care in the twelve months prior to the interview. Covariates included self-
perceived health status and the presence of functional limitations, race/ethnicity, insurance status, income, and
other socioeconomic characteristics. Multiple logistic regressions were used to examine the associations.
Results: People with functional limitations or worse health status experience greater barriers to access. Insurance
status was the single factor that was associated with all six measures of access. Disparities among racial/ethnic
groups in most access indicators as well as income levels were insignificant after taking into account individuals’
health status measures.
Conclusions: Interventions to expand insurance coverage and the Patient Protection and Affordable Care Act are
expected to contribute to reducing disparities in access to care. However, to further improve access to care,
emphasis must be placed on those with poorer health status and functional limitations.
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The Institute of Medicine (IOM) defined disparity as “a
difference in access or treatment provided to members
of different racial or ethnic groups that is not justified by
the underlying health conditions or treatment p of pa-
tients [1].” Access to health care services has been one
of the major topic areas for both Healthy People 2010
and Healthy People 2020. In Healthy People 2010, it was
one of the goals to eliminate racial/ethnic disparities in
access to health care [2]. In Healthy People 2020, rele-
vant goals included increasing the proportion of persons
with a usual primary care provider, increasing the pro-
portion of persons who have a specific source of ongoing
care, reducing the proportion of individuals who are un-
able to obtain or delay in obtaining necessary medical
care, dental care, or prescription medicines, etc [3].* Correspondence: fang@ym.edu.tw
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reproduction in any medium, provided the orAndersen (1995) proposed a framework of access to
health care in which access is determined by environment
including health care system and external environment,
population characteristics which include predisposing
characteristics such as demographic factors, community
and personal enabling resources such as income and
health insurance, and health needs which consist of both
perceived and evaluated health status including the pres-
ence of comorbidity and disability [4]. Empirical studies
have demonstrated that race/ethnicity, health insurance
status, income, and demographic characteristics including
health status are important contributing factors to access
disparities [5,6].
The association between race/ethnicity and access to
care has been studied for a long time. Although some
studies reported no significant difference between non-
Hispanic Whites and minority groups in access to cer-
tain preventive [7-10], mental health [11], and specialist
services [12], a larger body of literature concluded that
racial/ethnic disparities in access to care persist or havetd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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addition, the influence of insurance on access to care
has been well established. Uninsured adults were less
likely to get preventive care and physician care, and
therefore, more likely to have unmet needs than insured
individuals [23-26], which ultimately result in fundamen-
tal differences in health outcomes and overall life ex-
periences [27]. According to Kenny (2012), uninsured
population on average received only 55 percent of med-
ical services and slightly more than a quarter of dental
care of those insured. Furthermore, more than half of
uninsured adults did not visit a doctor in 2010 [23].
Lastly, low income is another barrier to access to care
[25,27-29]. However, research has pointed out that even
among high-income adults, those uninsured still have
significantly lower use of recommended health care ser-
vices than the insured [30].
However, most of the prior research had not adequately
examined or controlled for the impact of the patients’
health status such as multimorbidity and functional limi-
tations. As is well-known, people of racial/ethnic minor-
ities and low-income typically also have worse health
status than their counterparts [31,32]. Without adjusting
for health status, it is not clear whether observed racial
and income-related disparities are stand-alone or a reflec-
tion of health disparities.
The purpose of this study is to examine health care ac-
cess disparities with regard to health status and presence
of functional limitations, a common measure of disabil-
ity and multimorbidity, after controlling for individual’s
race/ethnicity, insurance status and income in the U.S.
using the latest survey data.
Methods
Data
Data for this study came from the Family Core com-
ponent of the 2009 National Health Interview Survey
(NHIS) conducted by the National Center for Health
Statistics (NCHS) to monitor the health of the civilian
noninstitutionalized population residing in the United
States [33]. A multistage sampling strategy was employed
and the sample was drawn from 50 States and the District
of Columbia. Additionally, an oversampling strategy was
applied to include a larger proportion of minority groups
[33]. For the purpose of this study, we only used adult re-
spondents who visited a doctor or other health care pro-
fessional during the previous two weeks. The decision to
limit the analysis to respondents with a recent health pro-
fessional visit was based on the following considerations.
First, since the access questions we used require respon-
dents to remember their most recent experience, limiting
the analysis to those with a recent health care visit would
minimize recall bias. Second, there could be significant
differences between those with health care experience andthose without including health care needs and belief in
addition to access issues. Therefore, our analysis that fo-
cused on those with health care experience could attenu-
ate the likely influences of those factors. Of course we
recognize that this decision could also underestimate the
access barriers, i.e., excluding those who have not been
successful in accessing health care.
Measures
Six indicators of access to care in the twelve months prior
to the interview were defined: (1) no usual place of care,
(2) unable to get medical care, (3) delayed medical care,
(4) unable to get dental care, (5) unable to get mental
health care, and (6) unable to get prescription drugs.
These indicators represented commonly used measures of
access to care and are available in the NHIS.
The major independent variables are the presence of
functional limitations and self-perceived general health
status (excellent/very good/good and fair/poor). Func-
tional limitations were defined as restrictions in one or
more domains of functional physical and mental actions
[4,34]. It is well-known that functional disability is signifi-
cantly associated with the presence of multimorbidity and
disability as functional status deteriorates with the in-
crease of chronic conditions [35-38]. Specific diagnosis of
certain conditions, including CHF, diabetes and/or chronic
respiratory disease, have been proved to be able to predict
decline in functional status [39]. Since functional limita-
tions and self-perceived general health status are signifi-
cantly correlated, we assessed whether multicollinearity
exists in a regression model with both measures included.
However, due to large sample size, multicollinearity was
not detected.
We also controlled for race/ethnicity, insurance and
income in the study. Race/ethnicity was categorized into
non-Hispanic white (hereinafter White), non-Hispanic
African American (hereinafter African American), Hispanic,
and Asian/other. Insurance status categories included pri-
vate insurance, Medicare, Medicaid, and uninsured. An-
nual individual income was categorized into three groups,
less than $20,000, $20,000-$34999, and $35,000 or higher.
Further, based on established models and previous
studies [4-6,34], we included other covariates representing
demographic and socioeconomic characteristics - age,
sex, education, marital status, employment status and re-
gion). Age was dichotomized into 18 to 64 and 65 or
higher. Highest level of education was grouped into three
categories-high school or less, high school diploma/gen-
eral education development (GED), and bachelor and
higher degree. Marital status was dichotomized into mar-
ried and not married. Employment status was also dichot-
omized into employed and unemployed. Region includes
four categories, northeast, midwest, south and west.
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Descriptive analyses were first conducted to examine the
unadjusted prevalence of each of the six indicators by
health status and functional limitations, and among vari-
ous racial/ethnic, insurance and income groups. Differ-
ences among groups were assessed using Chi-squared
test. Logistic regression models were then built to exam-
ine the associations between access to care and the inde-
pendent variables as well as the covariates.
Results
Descriptive and comparative statistics
Table 1 presents the unadjusted proportions of individ-
uals who reported during the past 12 months having no
usual place of care, inability to get medical care, having
delayed medical care, being unable to get dental care,
mental health care, or prescription drugs. Three most







% n % n %
Health status ** 5463 *** 5503 *** 55
Total 5.14 270 9.98 626 14.78 8
Excellent/VG/Good 5.74 221 7.32 341 11.79 5
Fair/Poor 3.37 49 17.84 285 23.63 3
Functional limitation *** 5463 *** 5503 *** 55
Total 5.15 271 9.98 626 14.78 8
Yes 3.28 62 16.95 339 21.54 4
No 5.99 209 6.84 287 11.74 4
Race/Ethnicity (%) ** 5465 *** 5505 *** 55
Total 5.15 271 9.98 626 14.78 8
White 4.68 151 8.63 343 14.21 5
African American 5.30 44 16.32 154 18.49 1
Hispanic 8.88 62 14.91 111 17.69 1
Asian/Other 4.56 14 4.61 18 7.92 2
Insurance (%) *** 5241 *** 5281 *** 52
Total 5.16 260 9.84 592 14.66 8
Uninsured 27.84 115 38.87 193 50.87 2
Medicaid 4.37 18 14.23 75 17.88 8
Medicare 1.05 13 12.3 116 13.44 1
Private 3.56 114 5.57 208 10.30 3
Income (%) 2639 *** 2651 *** 26
Total 7.23 183 10.73 329 16.75 4
<$20,000 8.27 64 17.32 153 26.18 2
$20,000-$34,999 8.25 46 11.64 81 16.2 1
>=$35,000 6.21 73 6.53 95 11.5 1
Sample is limited to adult who visited a doctor or other health care professional du
*p<0.05, **p<0.01, ***p<0.001 based on χ2 test.delayed medical care, and inability to get prescription
drugs, with 15.34%, 14.78% and 12.03% of the sample
reported having encountered each situation.
Respondents with fair or poor health status were less
likely than those with good or better health to have no
usual place of care (3.37% vs. 5.74%). However, signifi-
cantly larger proportions of them reported being unable
to get medical care, having delayed medical care, and be-
ing unable to get dental care, mental care, or prescription
drugs. Similarly, respondents having functional limitations
were less likely to have no usual place of care than those
without functional limitations (3.28% vs. 5.99%), but more
likely to have other access issues.
Significant differences were also observed by race/ethnicity,
insurance status, and income level (Table 1). African
Americans and Hispanics were significantly more likely
than Whites and Asians to report having no usual place








n % n % n % n
02 *** 5456 *** 5456 *** 5459
50 15.35 891 4.05 216 12.03 693
10 12.2 507 3.13 119 8.73 364
40 24.65 384 6.78 97 21.81 329
02 *** 5456 *** 5456 *** 5459
50 15.34 891 4.05 216 12.03 693
05 23.28 452 8.07 139 19.58 372
45 11.78 439 2.24 77 8.64 321
04 *** 5458 5458 *** 5461
50 15.34 891 4.05 216 12.03 693
25 13.76 489 3.86 134 10.59 378
63 21.19 208 5.73 41 18.14 169
35 22.19 159 4.22 32 18.19 122
7 11.26 35 2.23 9 6.27 24
80 *** 5234 *** 5234 *** 5237
08 14.85 824 4.05 205 11.84 658
27 48.18 191 16.87 60 40.23 169
9 26.96 135 7.42 36 19.28 101
36 16.13 188 3.22 34 13.4 140
56 9.17 310 2.33 75 7.26 248
49 *** 2638 ** 2639 *** 2639
76 15.30 431 4.88 122 12.40 339
08 22.59 204 6.86 59 20.82 161
12 19.45 108 6.44 31 16.09 100
56 9.38 119 3.09 32 6.02 78
ring the past 2 weeks at the time of the survey.
Wang et al. International Journal for Equity in Health 2013, 12:29 Page 4 of 7
http://www.equityhealthj.com/content/12/1/29prescription drugs and having delayed medical care.
Asians, however, more frequently reported having no
usual place of care, but less frequently in other aspects.
In addition, those uninsured more frequently reported
having no usual place of care (27.84%), delayed medical
care (50.87%), being unable to get medical care (38.87%),
dental care (48.18%), mental health care (16.87%), and
prescription drugs (40.23%). Among the insured, Medic-
aid beneficiaries most frequently reported having difficul-
ties obtaining care. Compared to Medicare beneficiaries,
privately insured individuals reported having better access
to medical care, dental care, mental health care, and pre-
scription drugs, but a higher proportion of them reported
having no usual place of care (3.56%).
Lastly, there is an inverse relationship between income
level and difficulty obtaining care. Compared to individ-
uals in higher income levels, those with annual income
lower than $20,000 per year had the largest proportion
of reporting inability to get medical care (17.32%), de-
layed medical care (26.18%), inability to get dental care
(22.59%), mental health care (6.86%) or prescription drug
(20.82%). The proportions were also significantly higher
for individuals with annual income between $20,000 and
$34,999 than those with annual income above $35,000.
Logistic regressions
The influence of self-perceived health status and func-
tional limitations on access was considerable after con-
trolling for individual’s race/ethnicity, insurance status,
income, and other covariates (Table 2). Those reporting
fair or poor health status had more than two times
higher odds of getting delayed medical care and being
unable to get prescription drugs. Moreover, compared to
those without functional limitations, those with limita-
tions had two times higher odds of getting delayed med-
ical care and being unable to get dental care, three times
higher odds of being unable to get medical care and pre-
scription drugs, and more than four times higher odds
of being unable to get mental health care.
Furthermore, after controlling for health status and so-
cioeconomic characteristics, disparities in access to care
due to race/ethnicity and income level became less sig-
nificant. Differences between Whites and Hispanics were
insignificant in all six attributes. African Americans have
similar patterns as Whites except for being unable to get
medical care for which African Americans have almost
77% higher odds. The odds of delayed medical care was
nearly 65% lower for Asians than for Whites. In terms of
income, compared to individuals with annual income be-
tween $20,000 and $34,999, individuals with lower in-
come level had 47% reduced odds of having no usual
place of care.
On the other hand, insurance status became the single
factor that was associated with all six measures of accessto care after adjusting for other factors. Disparities be-
tween uninsured and privately insured were the most
significant. Uninsured had more than fourteen times
higher odds of having no usual place of care, around
eight times higher odds of being unable to get medical
care or delayed medical care, almost six times higher
odds of being unable to get dental care, more than five
times higher odds of being unable to get mental health
care, and more than three times higher odds of being
unable to get prescription drugs. In addition, compared
to private insurance holders, Medicaid beneficiaries had
about 3.4 times greater odds of reporting no usual place
of care and 2.2 times greater odds of reporting inability
to get dental care. Furthermore, Medicare recipients had
around 4.5 times higher odds of reporting being unable
to get medical care and 2.8 times higher odds of delayed
medical care than adults covered by private insurance.
However, the odds of having no usual place of care for
Medicare beneficiaries was much lower (<0.001) than for
adults covered by private insurance.
Discussion
Health status and functional limitations are closely associ-
ated with access to care. The presence of functional limita-
tions, a common measure of disability and multimorbidity,
is associated with five of the six measures of access. People
with poorer health experience more access barriers even
after controlling for insurance and other measures. This
finding indicates that interventions to enhance access
should target those with greatest need, i.e., people with
poorer health status.
Furthermore, although a large number of studies have
established that racial/ethnic disparities persist in the
United States, our study found that after controlling for
insurance and health status, as well as other socioeco-
nomic factors, differences between Whites and racial/
ethnic groups in most measures of access were not sig-
nificant. In fact, previous research has observed that dis-
parities by race/ethnicity were more “nuanced” than was
typically described in the literature [17]. Income was also
found to be not significantly related to inadequate care.
Alternatively, insurance was found to be an important
factor that was associated with all six measures of access
to care. Uninsured populations were significantly more
likely to have no usual place of care and difficulties get-
ting care. One of the main goals of the Affordable Care
Act is to promote universal coverage by provisions such
as expanding Medicaid and establishing State Health In-
surance Exchanges. Based on our study, these measures
to expand insurance coverage are expected to further
improve access to care and reduce racial/ethnic dispar-
ities. However, among those insured, Medicaid benefi-
ciaries were more likely to report having no usual place
of care and inability to get dental care, while Medicare
Table 2 Logistic regressions of predictors associated with access to care: NHIS 2009











































No (reference) 1 1 1 1 1 1
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Male (reference) 1 1 1 1 1 1
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Table 2 Logistic regressions of predictors associated with access to care: NHIS 2009 (Continued)
Marital status

































































Sample is limited to adults who visited a doctor or other health care professional during the past 2 weeks at the time of the survey.
*p<0.05, **p<0.01, ***p<0.001.
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ical care and delayed medical care, indicating that there
are still gaps in benefits between public and private in-
surance. Further, the current health care system may not
be able to quickly adapt to meet the increasing demands
from the newly covered. Therefore, expansion in insur-
ance should be accompanied with improvements in pub-
lic insurance system and enhancement of the health care
system [18,23,39].
Nevertheless, there are limitations in our study. First,
due to the cross-sectional nature of the survey, we could
not examine the causal relationships between access to
care and potential predictors. Secondly, since data on
income, health status, functional limitations, etc. were
self-reported, bias may exist. Thirdly, because of data
availability, other important factors such as health care
system characteristics, external environment and lan-
guage barriers were not taken into consideration. Lastly,
by only including respondents who visited a health pro-
vider in the previous two weeks, the generalizability of
the findings may be compromised. Future studies should
also focus on quality of care received by different racial/
ethnic and insurance groups and its ultimate effects on
health outcomes.
In conclusion, using the latest data, this study found that
disparities in access to care among racial/ethnic groups as
well as income levels have been reduced significantly. In-
surance and health status (in particular functional limita-
tions) were found to be the most important factors that
were associated with access to care. Therefore, interven-
tions to expand insurance coverage and the Affordable
Care Act are expected to contribute to reducing disparities
in access to care. However, to further improve access tocare, targeted interventions and assistance must be given
to those who are of poorer health status.
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